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ABSTRACT : 



PROBLEM TO BE SOLVED: To provide a coti^ound sintered carbide 
having high 

electrically conductive rating, by simultaneously both sintering at a 
higher 

temperature and molding into a product of a preferred shape in a 
short time 

calcined carbide powder from biomass as starting raw materials along 
with metal 

powder or metal oxide powder. 

SOLUTION: This compound sintered carbide is obtained by blending 
carbide 

powder obtained through calcining such b iom ass as woods (e.g. a 
Japanese 

cedar) , coffee bean leavings and beer cake at about 700°C with 
powder of . 
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metal (e.g. Fe) or metal oxide (e.g. Fe203) , by filling the resultant 
powder 

mixture as a raw material (preferably as an only raw material) into a 
mold and 

by both sintering and molding simultaneously it according to an 
electrosintering method where turning on the electricity among 
powdered grains 

under an application of pressure is conducted. Consequently, the 
compound 

sintered carbide having extraordinarily low volume resistivity and 
high 

electrical conductivity is obtained and enables utilization and mass- 
production 

of it as a graphite electrode material having a high-quality 
graphitized 

structure, an electrically conductive material or an electromagnetic 

shielding 

material . 
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1 

t mmt-timmi^izx o^stut^^^ss lo 
^. 

^col^^hLKli-kWMimc^Mi. C u , A 1 , 

Ag, Ti, Ni, Li, Si, Fe, Pt, V, C 
r, Mn, Co. Zr, Mo, Pd, K, Sn, AuCT) 

L < {±±12 1 Si t < {± 2 mm:.co^m<^mmim(o 
m^itmi. mi3 o o'c*>/o{5(?8 o o'ct-c^s 
mmz^m^itrzmmMzntim&tmmtms. 

[000 1] 

^mmb ix'mmm^zi ^m^ixxm^\iiz 
mtitzmmAt Lxm^^i^tiim-^mi^stiimt&. 

[0002] 

^mmmmm-ti ^ t izx mmmmxh^ 

^, ::(D:^m^f>t,zmm-{tLxmm$fb txm 
nm txo b-thmi^ifi'ifhtix\'>t , zcomi^co—o 
b Lx . ^commmmb Lxwimm^c^mmz 4o 
mLxmn.mm t < ^inm&mmmmmzm 
mth;ibmti^iix\'^i. ^^x\ ^wnsist**^;* 
ffaikS^MM^^^iizii^ t-r. aoo-c—soox; 
(Dimmmm^Lx:^mim^L. mz. z<7):^^t: 

8 0 0-C~3 0 0 0'CcO-S^^mximLX^ffaB.cr)^ 

^ yyi:M^^^xis\m.t^j:i}^ii>m^mzmsjs.mi- 

^ ^ i: t J; 0 . ±m(7)fmi^im c b ^tit , 

^ LX . :^^^±Mi(^^wj^mx'mfS.^hizimiimm so 
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2 

(Dm^^m^t(r>ifi~wmx'h h . 

[ 0 0 0 3 } ^m^mmtimb l 

X. mmt-Tf^yyr^f^i:%^^-^\,zii. TtiVT:^ 
mm-t^ZbiZX'r)^^;i,-l^i^t,flX\.^h^ t 

fz. mmmm<7)m$fm^m^izii^ 3-:7x$r 
mbi. z<7)mmzisiL\^^yi-^<^yrmixm 

[0004] 

[mmmLXobi-tim] bzhif. m(r>m 

-e«j£0(cjpffi 1 1 < mrndfi-sm^z^h . ^ « i a t 
^±tcmbn^bt:^L. i^<nmmm^x^\^h 
<^b^j:'yxm.mzx^fhb^^^T^m-^ifhh. -eo 
±.100 Q'cmL<r>m.m.x'm.Lxi,%C:>fim 

m 43, 485 1 5 6K1 9 9 3^) tiS<. *<7) 

tzib. mn/m^'^'mmnb Lx^\>^hmnb l 
T J; ^-s\^mn/&mti^m>i=fix\<^i> . 
[ 0 0 0 5 ] -:^r. ^5KSipf*»/i>^igf|c^5?ii:tS^r?fe 
t Lxm.^m^tmt:>tix\^ht;i (#^^^035 6 -4 9 

8 4 9-t^WBI) . ^ VN'^ y^t LX<m 

^mi:tmbthb^thixX\'^h. 

[0006] z<r>x 0 -^jmrnzm^x^x^ix 

m'^mk'^crym^b ^ m^\zt-'o<mwi\<z^itp 3 ; 1 1 

X^^>,z>mw^%-yr>. ^N'^^-ex^^t?!i^€^{tJ 

Lxm.-^'mmk'm zbuzhh, 

[0007] 

[i6JS&))i*«ii-S;t«)«0#S] ±iBaWS:^^f5A:i6 

1 1 < \i-^wmmmmm^ Ltzm-^i^^mb 

W::Jl«i-S::i:t:<J: O^LTlS^^^fc-f S t 

[ 0 0 0 8 ] i i t\ ±e^nm b \imimm'A 

min:ibTih^. im. -Mr. M. a-t-s<7)jg^<?)tt 

^liittSjS, as, i>t<{±, f'^)vrm(r>^)Vu-x^-^ts 
^Wo:ibX'hh, ttz. ::iOJ:3^^S'f^v;^Sr^tf 



(3) 

3 

muimm. mm, mmm, ^mmm<^u 

i^t-tMJi^tti: LT{i{3ta:3 0 0-C*»^>l5{r8 0 

0 'c* -^(^^sj^x-mkLtt mmt tti.^ lo 
Rm^i> t < ii^mtrnm^t txii. c u . a 

1, Ag, Ti, Ni, Li, Si, Fe, Pt, V, 

Cr, Mn, Co, Zr, Mo, Pd, K, Sn, Au 

<D^f)^(>mmwc 1 Si t < ii2mm±(r)±mmM 
t L < (i-ecT) 1 « 1 1 < <4 2 mj±co^^^±mmt 

k^&mx'mnm^mhixtzhffyx'hh^ t mt 

U\ 20 

[0009] ±iimfSi<r>m^. vx$-^tfti'» 
Lxmtifcmfm'{tmi±m^<^m¥nmm^'t 
mMmmmAxh'om^¥Mmmumx'$)i>izm 

mmit^tix$:'s^j:m^tmm^i-ihcot^j:i. 

^mmtLxmm&^^tLtiiycoTh^tiib. mm. 
mm^(^^i:mLxm^t Lxmm0.Lm^^ 

(om-^m^i. »n.mm. mmmM. mmnx'^ 
'mif^^hKx'^m'c (^fB-ft) m. 
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\,z'i:>\.fz'ri-th^^w-m^i\.h . LA^t. 

^uyrm-^^iz. mm-^m^i(r>^imixm 

■^mi^b^h:itizx 0 . yymcnm^mi}'^ 

[00 11] 

immmmm] m-. ^^mcommm^mmiz 
m\>^xmm'ti. 

[ 0 0 1 2 Km 1 mmm>m i {±, *^bb<oii-^^ 

mmmmmmzxommtimw^^L. mm. 

2, 2{±€ffiafc!iiUEfflA'yf-. 3{±J!gf4«ig^5l5Tfe 

[00131 ±1^ 1 (4. miziTitzmui-^ nm: 
com aijm^^ti. zcoTii acDi^mtmmt^m 

3 s:3iE« L/cmit-wmffi*jDEfflA°y^ 2 , 2 miik 
wi&corux^mizxmi^mmzw&^ii. 
t,zmr^m<7)WMmwi)^mm^m)}aRm^<yi-2. 2 
mizjm^tixm2, 2mm^m3ifim^tii}^ 

[0014] ±iS)i-^rM3{4. 

mitmm^t it: t <7)X'f>i . limmm 
mmt. AM ^-^xt ix<omm:'^mni.mmm 
k Lxm^(^m\:^xim3 0 o'c-ims 0 o'c<7M 
mmxMmmth ztizx*) nrzmimims ( * 
m) ^jmmm^izfmLtii:,(ox'hi. tti. ±ie 
^mm^hKimmmmmMi. c u , a 1 , 

Ag, Ti, Ni, Li, Si, Fe. Pt, V, C 
r, Mn, Co, Zr, Mo, Pd, K, Sn, Au<D 

M^m^^titc 1 s t b < {4 2 isia±<o#ss<o«^5i5. 

t> L < (4. ±12 1 at b < ii2miii±<7)^mco^mm^t 

1 0 0 tc« L-^mmi> L < li^mmitvmm 1 

^JSK«^*^agibr 5 oja±i ix t x^^tK t. 
MitTB owsi<om-^mT+^izm^mt:tt 

hm^mmz-r^ r t t^xt h . -^r, ^js^*i t 
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25, 25—50. jBAKfil-l 0, ll~25«0|g 
[00 1 5] -et-C, <I<Oig^5|53$-±|^ll*l<^M 

[ 0 0 1 6 ] ^fc. ±ie<7)S 1 f^^ff)^mi±si<7)m-^ 

3izMmmm5o%vxti-^-^-rimmm 3 0 

t:. ±ti(ou-^mi>zMim(mmm. -tr^s-y 
j5'xi»5i5^$:M^t. :^mi^, ±m^, ^mm 20 

mizw^mf}^^it-tixo^j:i><7) {mmmm-\) 
izi-itimz. ±s£<^:^m^tm<^mm^i:<om 
^m^i±tm:^ifmz^-it^^xm 1 Mz^m i . ^ 
ti^i}a&L^j:^}imnmixhx\,\ ±m<r> 

^f^-?TtctV^. t/t. Ar, N2 , HemcO^'im:^ 

[00 17] <m2mmm>m2ii. ^^mm-^m 
mm^Mmm&iziy)^-ti>t:ib<7)mm^^^t. 1 
1 \iy u-ix. 1 2 (±ifT-$) im^imoy^ 13 

a, 1 3b(ir'f XI 2|*l^^KA$^^S±T^0«■/^"y 
f-. 14a, 14hii±Tcr>m^-^yi-l3a. 13b?: 
S^tf±TS?<7)«.m 1 5{i±Ta{1Mgl4a, 14b 
{c«^$n7t:Sii. 1 6{i±g5€l§ 1 4 b ^ffEtl)ffl 
jEx'J 1 7 {iiie^-f X 1 2 , ±TMA°yf- 1 3 
a, 13b&^^'±Tg|5«lil4a, 1 4 bS-rtgPtZiE^ 
Lfca^f-^y>N\ 18{4S^f-^y>'N'17|^S:*^g[ 40 
#-f|.^J6<50*25rKyr. 1 9{SfiA-y^l3a. 13 

hmizmttitiy^ x 1 2i^«^$-its!-r-52Ritias 

[00 18] ±fS;/^X12{i. 03lci¥iB&*-rj;^ 

{=. [^mz±rmmDti>m^co^i2amfS. 

iioyii 2 ac7)i*|gt(a{3:|ilWhS<7)=&^N':^^i 

3 a, 1 3 bi)<±Tmi}^t^±T1}(^^znmmmiZ 

<r>mizx'oM?^i'^y^n 7mmm<^M^m^iz 
L.imi^'jyyi6im)^'^x±^w&i4a^^ so 
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LT±ffl!lA-yf- 1 3 a ^If ff-r^ C: i: J: iTAVf- 
13a, 13 h^mmmmM2 0 (il4#H3) 5r 
jDff U-OO, ±Ta5€^ 14a, 1 4 b USli 1 5 

[00191 i^l^, Itra^OAM ^vx$r-^tf!|S5MS:ai5l 
^^^t tT^S^^#l.rn-bxicov^T04t3»-:fi^ 

:^'»mmm^m<Dm\:^X'im3 o o^c-s o o 
'ccDimmm-aim&mLxmt^^t c t om 

fmrnzmm Lt^mizm i mmmt m<7)mmM 
i t < f4^«B?^hm^5f5$r^ 1 mmmt mmzm^ 
m-^ixM-^B^mim^b. jimis (S(«m 

3S) {CJ: 0 8 0 0-0-3 0 0 O-C^O^iSEtSTmLT 
i'izJ:*)m^-txmmit^^t:±X^mi-^. t 

mMz I . ^<r>:^m^^b±m^mn^i> t < i4^« 

^^ix^-mM. LT%-t-S^ L-ecOig^ 
e>*cOFJr^g2r y^Xl2 <D±.T^ ^°yf - 13a, 13b 
F^t::SISJ6ts ^Wf*. K^^^WN'l 7i^'CEIr^«^ 
S^tsjTf ±iBO}SffivU y^i 6 1 i.om^^T)!^^:*! 

[0020] 

I., ' 

[0021] <mmm 1 >t^^ <5{3f 700 'ccoiag-c- 
Jlll*!!!MUrMfi£^€ftS-i!BiL. ^^1.5:2 0-4 0^ 

LTFeSrlRl^tC2 0—4 0;><-y>'j.iO*;^*tcL-CFe 
^fC. 0. 3 0 53g«*Mi*JC 
*fL0. 1619g<^Fet&5f55r%-t=^^t. 

S 1 f^lt:^^ t . m 1 £7)^^^/Stf)t;i 1-0.1 Torr 
(Tynmm^X. tm-)] Sr500Kg/cm2. ISgfil 
S'7 5 0A. 1|JEi&3. 3VtLT5^J-^ML-C3fc^ 

/F e oii^^^ft$r#« ( tfe 1 (nmnn o . i # 

m3 ) (Q • cm) tlril^Uc. 

[ 0 0 2 2 ] ^*5, *IISfiW 1 &l^mTiO|||fiM2-4 

T<4. .JI-^*tmiiiE!lDEfflA°yf-2 , 2 

[0023] <l^i?iJ 2 > JJei^M^lJ 1 «*^*0 . 
3 081 gt«L. ^JS;^*tLT2 0-4 0;<>yi/j. 
OAm^O. 1 670gSr%-(Cjg-^L. Tfc^Al 
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l*lt^^^t. 1-0. ITorr cr>M^Wm%X\ MB:tJ 
^SOOKg/cma . €»rifilS:500A. 3 . 

1 vizix 5mmbx:^ik/A 1 <om^i^mi¥ 
«uc mKommt^o. 2m.) , -eur. #^0^^^ 

(P • cm) t^m.Ltz, 

[0024] <mmm 3 yiiimm 1 «>fc^i»* 0 . 

3 0 3 2 gtcWt. LT 2 0-4 0;>< 

'yi^j.c7)Fe2 03 &'*0. 1 6 1 8 g 10 

fSmoymmcOTi-im 1 F*JtC3fEiSL, 1 ~0 . 1 Torr (?) 
S^#ffl^r. jDff:>]Sr 5 0 OK g/c m2 . «gi[ffl?r 
900A, ©E§r4. 0VtCtr5^^MSStt7|^^/ 
Fe2 03 c7)^-^^^f*:5:f^fi£t^>: {^KOWMl^o. 

/cms ) i:#«S*JfflK$ (Q • cm) t^aH^U 

[0025] <mmmA ynsmm i coi^mi^ o . 

300 0gt:>ifU. ^m*i:tT20-40;><>7^jL 20 
OC u 0 . 1 5 0 0 g *^/C u 



* Hzim 1 ~o . 1 Ton- c7)ss#H^-c\ m.-)] 

$:500Kg/cm2 . «^ffl5r550A. UE&2. 

ii^i^sf>ic(7)*>§?gjg (g/cm3 ) tmmmm^ 

(Q • cm) b^m^Lfc, 
[0026] <mm 5 >IUii60ij 3 i: |Sl«ll7|cm* 
Fe2 03 S^*fcOffl;^^-&:bti-C0^(COV^-C. * 
Fe2 03 «3^*J:WM^SiJ^^*^^3f;l 0 
OtjittFe2 O3^^*5 0«aftlt. *^*1 0 0 
(C*ttFe2 03 «}5l52 5<?5MJtt-^it-e<l^L/^ 

2ffis<?)s-^*^ffli^T. mm. {mm.) ^{s 

{Jl 0 0 0'C~2 0 0 O'CiO^T'S^^^b^-ti^TTtc^/ 

Fe2 03 m^m^m^^L. ^fi^ix</)mm^ 
mm (Q- cm) ^mmtfz, ^tj. zcom^cr^m 

m^thXii. jDjE:^^5 0 0Kg/cm2 . mm 

2r strait m^mmwKi^HL^^x^m^ 

imi 0 0 0°C'-2 0 G O'az^^iXol^zLtz, 

[0027] <m^^ 1 >±teoiijsM 1 ~4 

[0028] 
[^1] 





Pirn, 








CC) 


(kg/cm^) 


(A) 


MSB 
(V) 


(nin) 


(g/c-^) 


(Q • cm) 


1 




:;t:^ 0.3053g 
Fe 0. 1619g 


1700 


600 


750 


3.3 


5 


2. 29 


4. 125X10-^ 


2 


*#!/Al 


Tfc^ O.SOSlg 
Al 0. 1670g 


1300 


500 


500 


3. 1 


5 


1.60 


2.468X10-2 


3 


/Fe203 


0.3032g 
Fe203 0. 1618g 


1900 


500 


900 


4.0 


5 


2.45 


3. 916X10-* 


4 




0.3000g 
Cu 0. 1500g 


1500 


500 


550 


2.7 


5 


1. 75 


3. 980X10-' 



[0029] iwmm^mm) m i coummz x i 

t\ Fe2 03 ^m^ti::mtm3RX^Fet:m-klt: 

m^m 1 coimm^is.tnmi}<^tL^i\.3 . 9 1 e x i o 

• cm, 4. 1 2 5X 1 O-^Q • c mtlgJ^X 

o-3fi • cm, ^mm2mmmm}Lmii'2. 4 68 

■^mmzti\,^xi±. i.'otij^iymmmmiyp 

Ltzmmm 2x-fh. ti^^^ 1000 °c\:xix'ms, Ltz 



40 



Lxim^zm\^h:itti^x'^hi:><7iimi>ixx\^ 

[0030] (*^$^S) A^$iSmc^<.^Tt, ±iS<^5S 



g{Fe2 03 m^uzmmsmF e^m-kuzmm 

mi¥^tl^il2. 4 5g/cm3 . 2. 2 9g/cm 

3 t«iJ6TiS;v^fi^^L. ieffi0i]2Zil/mM4-Ct-e 
fl-fiXl. 6 0s/cm3 , 1. 7 5g/cm3 

[0031] (mmmmmm) m^tz-o\,^ 
xii. mmml'^mmm4lzi5\^x^^^^il5^mbl 

rzti\ f^^m.tn 3 0 0-C~l 7 0 O'COafi^Sr 

[0032] <wm^2 >±mcomtm5i>z':>\^x(7) 

[0033] m5izXtl\i. *^/F e2 03 «ig-&it 



50 



mt^M&itx 1 0 0/50 <^*^<oft®fflq&jgia:4s ( isi 

iai0.ir|S#BS) {ii^jaST&^'l 0 0 or~2 0 0 ox;<?D 
®HT'f±4 X 1 0-«£2 • cmHf)f^<?5fflSr*L. ^g-^ 



(6) 

9 

±mmT 1 0 0/2 5m-^mnm^mn.m (mm 

<r)m^^m ) tiMISiSE*^' 1 0 0 0 °C~ 2 0 0 0 "CcOle 
ffl-C(i5X10-*ii • cm~9xl O'-iQ ■ cmt^ 

^it**>' 10 0/2 5kmmMm^(r>m^m^'yt!: 

< LTVwTt, *^Sr 1 0 0 0-CtLhT-^Uw*^ 
oftSEIWSta^ 1 0-1 Q • c m (m^mfW^U^ 

*»^.ai> t . ±IEC0F e 2 03 f;)*c7)M-^S:5:±ie« 1 10 
0 0/2 5<n^X 0 t§'^(CiJ'^=5:< LXW:W}mz\t^ 
K/F e2 03 O^-^tt^i&MJrbTl 0 0/1 12 L)t 

fc LT t . ifeOTKMSr 1 0 0 O'C^XhT^Ltc^ 

tt:. F e2 03 «^*<55M-^M^±ia<7) 1 0 0/5 OS 
[0034] 

imm^^] i^i±mm ucxo^z. mm i -mm 
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<^m^^m\tmm^\zx o m^\.z%h n t i^x-^ 

m 1 1 ^mnm i mmmj/mmrnxm^i^hm. 
i^n^f^vi-i^-tmmmmx'h i , 
im2}m2mmmx'm^mmmmm<^mmx' 

m4] m2mmmx'cr>m.r^^^^i7ntJiW^x 
$>^t 

[05] 7K^/Fe2 03 i.z'o\.^x(Dm&mtmm 

mmtmmxhi, 

1 m 

12 r-^xm) 

2 0 ^-ifii^* mm) 
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